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(54) NITRIDE SEMICONDUCTOR LASER AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a group III 
nitride semiconductor laser wherein a reflecting 
mirror surface of high quality can be obtained with 
superior reproducibility in a laser structure. 
SOLUTION: In this manufacturing method of a nitride 
semiconductor laser, a plurality of crystal layers 
which include active layers and are composed of 
group III nitride semiconductor are laminated in order 
on a base substance layer. The method includes 
processes wherein the plurality of crystal layers are 
formed on the base substance layer formed on a 
substrate, an electrode layer is formed on the 
uppermost surface of the crystal layers, a metal film 
is plated on the electrode layer, a decomposed 
substance region of nitride semiconductor is formed 
by casting a light from the substrate side toward an 
interface between the substrate and the base 
substance layer, the base substance layer supporting 
the crystal layers is peeled from the substrate along 

the decomposed substance region and cleaved, and a cleavage surface to be turned into a 
laser resonator is formed. 
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P^il5l^Hfc7 , c(7)x^;i,^f^Sf3^$^ v 

^-rs-^iz^So -y-?7f tsiki o 1 <hTt-fejii o 
[oo3 9] ztomtm*m<*<D&mtow*i so it. 
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KJ6ffif=fflt^6*L**^ T-f 7SS 1 O 1 t G a NXfi 
A I N&ifCDTilfeJI 1 0 3C7)e B a H< t^^gt-r^fcA6(C. 

<DttStt^#««£*L& 0 cfcoT, TifeJf 1 0 

a*. <*^T^Tat;u~if«3fi»»fl)*j)i>*a> io 

A cb o x ± £ fc #S g a a< jSHrr *l W <fc I vz> "?? , * nSft 
SSI* 4 0 o clIt^y5c 
[oo4o] cKOjpiftfcfcor. TAJ11 0 3«a>$M* 

mmm~ *$i*xjswj±t&m<Dit£& tm (+ts*5^G 
t77^7«i o 1 \t % u-if*sa»»atfcuiii 

0 3ft4fl**tHK/imaflC<DJl*-e&*36^ lUCul 

1 2 0"^8E*T*»*Hr^S(Dt?)t*-rsz: fcliftlV, G 20 
a NlSJi»»©llim±«|imaft(Dt,fl!)T»fc4a>-e, t 

»1 O /imSj£<0JS*a)C uI1 2 0WfLt^ 

s±. Sl#^a*i 4 0fcBywi+rft4fci6. u— tP 

[0 0 4 1 ] i^WrSfiSI^LfcU- 

if«a»»atfcuiBi 2o*iR**«*f=iifiyfti+fc 

Nil o 3A<8tttJLTi^*cDt?. ::i:f^> (t i ) 
$•0. os u mm, jsi^-ctjus-^a (ad £o. 

2 // mltlfLtnltS 1 0 3 a $Mt4o 

<g a NT»»o)»BB>T»#±4<ofcL/— tr*a»»» 

tfCull 2 0CDT±i!lJi1 03(DGa Nffl^b. 120 

8l0 3a±|:, £V-V^E> K*-f > h-eflS i ^Ati 

[0 0 4 2] -^CD&, 12 1 (Z^-tcfcdlC, »Kf#M« 40 
1 40*3SftS^CtlCd;otGa N110 3 £§SBfl 
f & i £ ti f = C u ■ £ ^ d Iz-CSSJ LttS 

^b-+f/\-3 0 0eSt^c Ztf^dlcLT. C 
01120^^^1^1103^, U?i?*ttHHMl 

[0 0 4 3] *fc, £V V^E > K#-f> hcDf&fC. ittffi 

-f :?o)#ftt-&aM3<7) c u Dir±ft±r=— twb lt i^&t> so 



»*Hd-CSJB(3iMltL-C L£3o Hi 3fz^L 

mm^h^^-jzo -\ <Dm&&?Lxte< tm. 

[00 4 4] *a>BBHft*»TSL U-if/*-*ffi#-r 
X\ ft^Hfil 4 0^bi^?(DU-1f/\-^gt 

— +//N— 3 0 0CD£g£iff® (G a NCD^Jf 10 3-1 1 1 

<iHfi:>**Wl- J: y Lfc u-if ^ ^ ^* t - h 

>^7fCV^> h-T^Jl^. CuflU 2 Oil £t- hv> 

2 3 izTTs-tmmmm^mcD 3 K^b«a^wt*: u-^ht 

o hZi&Wk LfclVfc 

0> h^rizi2y#itt>ix-cL^^a>t*flfi-efcy , u 

[0 0 4 5] [1 2 3 IZTsk-fm^tts u— tfatst. ^tf) 
±lcjS*$4xfcCuI«l 2 0(D«*Lfc^^64 

y, cuii 2 o«*«t— h5/>^tft4«fte#tt^ 

3^^^b^#«* (A I xG al-x) 1-y I nyN (0< x 
Si, O^y^ 1 ) ^)Mb^:^>$S e H eil(DM^1 04-1 1 
O&tJf^fiiSl 1 3£, (A I x' GaH' ) 1-y' I ny' 
N (O <; x ' Si, OSy' SI) CDTililg 1 0 3 ± 

^t^^io Cu«1 2 0li^'>*[Cj:otia**Lt 
t^o aHLfc3K*Hl3*rLTTife»l 0 3 (DS»«fz 
MSiifcculi 2 of*. WJlLfc*g»lla)U-if* 

r, Mitx h5^^r=*y*l«4nfc«*3Wff*3*ifcfc 

ftt»fc«o U— tfatSO)T*Ji 1 0 3«f±t— 

■0)ft»*iRi) ic#*-r&y r^i«^Ln^ fl 
[oo4 6] mi 9(z^-r^dfc v ~cd#®»u— *fm 

^(D[^-^m±^(D^mm^^ti:^s n^GaNT 
tfegl 0 3±[Zjl@|zaJl**Lfc, nSiA 10.1 Ga0.9 N 
1104, niGaNfl 05, I nGaN|ifc-5)| 
iSIirtSiSttll 0 6 s plAlo.2GaO.8NH 
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07 x P SGaNl108, plA lo. 1 GaO. 9 Nf1 

0 9, M'plG a NI 1 1 0frP>£r« o plA I 0.1 
G a 0.9 Ng1 O 9JZ|±'J hv^^SU2 O 2^3 

-r 4i»BS«ts*5i:&otfiy, nan, s i 

nlGaNll O StDTftlft^f^^UTI 1 * 
^LTfg^^tLs pM8ttpiGaN3V^h|1 

1 OflJfZCufiSl 2 0S^Ltga*Wo 

[0 0 4 7] ZKO*»j*U— tfJR^t»l*, ;SttI1 0 6 10 
I e tel^X <t IE?L £ Sg^ * i± * e 4: le J; o X m^ft 
&o niG a Njf 1 O 5MplG a N§ 1 O 8 l£H<< 

KJf-efcy, o 6T**£Lfc#*::ae*iR-r 

*fci*festt«i o e cty/O k*** <k 

JRMfefflC&to&cfcSle&oTl^So piAI0.2Ga 

o.8 nam 0 7i^A^f^:^u7 mizm*) o>m 

0.9 NI1 0 4&i;pSaA 10.1 GaO. 9 Ng1 09(W 

Kg 10 5, 1 O a&Vi&m%r^T*ttWt$*lTl^Z><? 20 
^ KBtffcy* *f-f Kifc<DHSfMl=cfcot*»4« 
fr^*>*L^o U'VyXh7^^202i^7^KI8l 

feRi+ra&So 

[0 0 4 8] ±E*16«"ef±, ^7r^f7AliI±l: 
1f«a*»*Lfc*^-*ltt8HLfc3^, ££>fe. tf? 

[ O O 4 9 ] 30 
[^(DigjJf!] **WfcJ:*itf. %BAf(e,J:&j£ftffl£ 

£*i£ 0 £*>ie, wares LT«»fi»tt(D*s^ <d« 
[BBonmttKH] 

[H1] ^^T^7»«±le^Ji!t*Hfc*WftU~-»f 40 

<D«H&«BHo o 

[02] V7T4 73tm±lZjmtS*LfcG a N$Siflg 

[HI 3 3 J: «S6JS«0)*a«* U— tf ODttftX 

[in 4 ] *^0^(c ^zmmmco^mi* u— +F<z>st5£x 

[H5] *«WI=**SIJS«fl)*»#U— *<OtttX 

a+rcteitau-^tt^x/xoaMrtHiBo 
[Be] *»«t*4*K«o)*»»u--ifa>ttftx 50 



g*iea3i+& u— ifat«^x/\a)«i»«aBo 

[H 7 ] **Kle«fcS3|jK^a)¥»i* u-^coMi^x 

[a 8 ] *«wie j: s^MJo^si* u— !fcoaax 
a* rete it* u— tFaita^x/x^aBswaBo 

[H 9] *^0^feJ:4lljffi«<7)^»«:U~-Hf(7)S5tx 
a*lefci+-6 U-1flI<?i/\0Willli o 

[BIO] ^B^fei;4IIJS«a)#«<*U---y t G>Mjg 
xa*iefc[+* U— +f*«^x/\cD«lSspBSBo 

[B1 1] **Wfe**«IS«©¥W«L/--1fa>«3ic 

xa*refe(+4 u— otmroxmjh©* ^^»ao>«K 

»r®Bo 

[B1 2] **Wle<fcSSItt«<Z)**i*L/— -tf0)»3ft 
xa ^le fci+£ U-1f*«^x/\<DBBtt:fcBBB. 

[Bi 3] **Bfe***ll6«lfl)*»(*U— tfa>«* 
xa*-fefel+* u— tfm«^x/\<7)«ffi^:¥®!l] 0 

[■14] *«wr=cb«*lS«a)*»»u— tPoBJft 
xa*lefet+* +f»«^x/\a)«»tl;*BfffiHo 

CHI 5] *^0Jfe^4llffi«a?^Wi*U---tfco®3a 
xa*le fcl+4 U—tf^a^x/xeDanSttaHo 

[116] **W(eJ:«jgllS«a)i|iati*u— +fa>»Jft 
xa*fefel+* U— ifJt«-5x/\fl!)«iS»aBo 

[mi 7] *»Wfecfc**lfi«<D¥*(*U---tf(D»3S 
xa*lefcl+* U-1f*«^x/\(0«EBS^aBo 

[118] **WfeJ:4SSlfi«a)^#ftU— -tfcoaafi: 

xa*iefe(+* L/— y*»a-5x/\(Daiis»aBa 

[■19] **«fe J; U-tPa>«JS 
xa*le fe(+* U-ifS«Ox/\«D«EffiSiT®Ba 
[B20] **Wfe<fc4Sglfi«a)**<tu— if©»J6 

xa*rejsi+4 u— yma^x/x^aKMwiBo 

[12 1] *^Wfe^4*ffi«0)^*tt:U-if(D®3t 
xa+lefel+4 U— tf*S^x/\0)aBS85f®Bo 

[122] *§&wtz&&mmm<D*mi*i'--*f0)msk 

xa*fefci+« ls—*fj<—<D9MM9LBla 
[&-sfa>ifti?f3] 

1 O 1 »Sa^77^7l« 

1 O 2 I;ISIG a N (Xf*A I N) g 

1 O 3 nHJG a Ng 

1 O 4 nlA i 0.1 G a 0.9 Nil 

1 O 5 n IG a Ng 

10 6 I n G a N ;£ttg 

1 O 7 plA I 0.2 G a 0.8 Ng 

1 O 8 plG a Ng 

1 O 9 plA I 0.1 Ga0.9 Ng 

1 1 O piG a Ng 

1 1 1 pmmm 

112 si 02f&ajN 

1 1 3 wig 
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120 * v^M^mm 1 4 o mz&miBL 

m 1 ] mz] 




m 1 o] 

[H4] 




201 



(10) 



4#gfl2001 -274507 




(11) 



*f$BB2001-274507 



1 2] 



IM 1 3] 



120 
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102 



102 



-a 
112 



101 



^201b 
-201a 



i 



,201b 



m i 4] 



[i23] 




- I 








R 



201a 




-120 



j 



112 



.101 







-103 


112 




113 

-120 





201b 



[01 5] 
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-140 
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H20] 



